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Abstract: Cu-AgCr alloy with high-strength and high conductivity is a new wire material. By means of a vacuum in-
duction melting, Cu-AgCr alloy was produced. After proper heat-treatment processes, the strength and hardness of the
alloy were remarkably improved while the conductivity only had a little decrease. Tensile strength is enhanced to about
529 MPa and the conductivity remains 92. 11% (IACS) which shows that the alloy can meet the demand of high-strength
and high conductivity. Compared with Cu-Ag alloy under the same test conditions, the coherent precipitation hardening is
proved to be the major factors that improve the strength and hardness of the alloy. Because of the larger sizes of the pre-
cipitated phase, an Orowan strengthening mechanism is operated. The degree of coherent strengthening is almost identical

with the calculated one by Orowan strengthening theory.
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JERT 600 MPa, HI'FHLE 80% IACS M E LK
T RESE . AR, H AT E N AT A 4
MR — HH RS moR A = S 2 W P &, e
TREFRII MR T, A8uhie I )=
L N 4 SRR R R I RO T 55, Rk
S R S R A AR R & T
& AT A SRR SR R BT A .

VEZ IR Cor Ag-Cr & &2 —Flo B4R &
4, HETEE A AT R WA O B SCHRIROE,
EA G CorAg B AR ER MM ER Cr,
JTEER S D BRI MR T, FIH Cr
(AR H S A R0 Y 38 B it i AR SE B I H IR . AL
HVEH 44 Cor AgCr & & M BEFE AR B S L 7
BTG R, %S SRR .
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LI CrAg-Cr Ml Cu-Ag & 47 2G-0. 01 %Y
10 kg F075 A AR NI b vh S R T R, SR A RER
2R 99. 9% B bx #E BH W% 4, 99. 5% Cr
99.5%Ag, E&MEERI(RESTE, %) HN: Cor
0.1Ag0. 11Cr fl Cuwr 0. 1Ag . K455 /5 1) d 80 mm
MEHEAEYIE O LR EBIER d 23 mm FIEEM .
Bt 870 °C, 1 h [Hlw Ab B KK ¥ G, #EAT I 2K
AbFE [ B A BRAE RS AR I 2 BE A
BEAT, PID #&iR, IEW TAER RN £2 C.

HH BEL WU 7E Z2Y 9987 Y 4 XA Rk vt g AT,
TWEKEE 2100 mm, WEREZE <£0.0002 Q. 8
THAE FE FH HV S-1000 2 5 fchili B2 THI &, #qi7 b 0.
5N, EH il & i B E K AR ME GB4342 —84 #iLE
AT . b A g8 WK 7E SHIMADZU (5 ¥) AG
1250kN 4N 7 e il AL Bt AT, BAMKFEAD
T3 M, PR AR A [ K bR GB6397 —86 HEAT
HIRE . SEH B REEZR JIT-100 B 45 B 1 VR T AR
W, PRI R 25% B TR W RV, AR L - 30
‘C~ - 40 C, B4 B 0 HrfE H P H-800 Y37 5
g EdEAT, DidF A 200 kV .

2 SRER

Cwr0. 1Ag0. 11Cr A 421d 870 Cl¥ A2 f5
AT MRDIR A, W HCHEAT I S5 A B, o v R ]
WK S R AL, FR T N A0 A BT K A ) I S U E
KranliEaettmir B . 1 PirRE CrAg

Cr 544 870 C, 1 h [y A3 5 78 A AU FE IR iR
2 h B, SR R RS 2R N AR B A A T i 2k
ATCAE H: SR AR 480 CHI I T B 2 I 1E,
FEARIR R I R, A 4 B0 S5 AR Rl R I o 4R R ) T
EERE TR, MR EIA S 480 CLLJE, B8 FF 4R
P TR, SR ARHELE 480 CLLUFT R AF
IAEALL, 7E 480 CUUE S ERBHA K. B 2 fin
FRZAEE% 870 C, 1 h B A G E 480 CHEHE
AN st ) B, S A R R e S 2R e R T AR A
ik . B I AE R R R S 1
ERIEAR—5, RZEEL 480 CH AR 2 h
Jo, BT R SR BRI A, M B A
WERE A HV 117, HFE R 93.99% (IACS), SH %
SESM, EERST 0%, BEFEER
T34% N ZRE T A &l BN RS &M (R ik A2
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JEEN 82.3%) 5, HPtPrsmEEH] 529 MPa, H
$HN 92. 11% (1ACS), SAHF &M TH Curo. 1
Ag B AHLL, FLOREESR S T 34%, T HFHEA
FEAK T 4% (IACS), ZiRNE 1.

EST B KIN, a7 480 CHIZUAL#E 2
h X B FE (AR T, A 4l /N IR AT 1) ROR AT
HPIMTH, TR~ K8 7 nm £ 45, WE 3
B o AT W04 BE T DA s, IXFR AT B 2 405
A GRFFILE O R, A AT, LU BT
H )5 R R A 1T 7= AR 40 B 2 B AR IR PR 3R A%
WA BE, anfE 3(b) s . WIEER S ST
TARTH T, BB RIARLSLTT Cr BT BE R, AT
RS2 AT HHAH IR B AR S5 40 5 B AR I AH R BT 3. | T
HFH) CorAg Cr @B FUCE S EWD, Hrb Ag
FEAH 0. 1%, W CuAg HE, N Ag 7F
Cu FEWE®T 0. 1%; 54 ceCr &4,
CuCrZr &4 B3 CurCrZrMg &4l Pla
IR S, 3578 e 5 AR LR R LA 0 R I T
DALJT Cro B f, I RFORET, Cr Al 5 &%
FIpg o R AR AR O AL T Cr AH . BRI AE Cur
0. 1Ag 0. 11Cr A4, FLAEHT H AR N % 2 10 37

J7 Cr, SR RIAEL I 2(560 C, 6 h) HEH T, 1
R 2 4l /N R A AT AT H A7) 5 B A S A T = A
PIAEIEAR () HE A i A et B2, DL 4, P WL Ag
Xf Cur Cr &4 B A IS MAAER .

3 sir5itie

Cur0. 1Ag0. 11Cr 544 480 C, 2 h B3kt
B, BEXFKRTIVE, &4 KNRERREIET 529
MPa, HLS N 92. 11% (IACS), A LA & 64 &
Gmikm T EREEI R . N AL MAIN T T2 |k
30T, 1E XA B BRI A AR 3 AN
T [ R  TEAR AL DA R s AT oAk . 547
HEIRARSRIL ) Cr0. 1Ag A4 AL, 3 Rl o i 2
S D R 32 B ] mi A R LA BT s AL . AR 1
HSZIG KR AT L, 42 870 C, 1 h AbERAIBE RS 4,
WEREAHZEANKR, 1 B [l s i Ak A AR B &, X AT
DA Cu #1 Cr JR PR EAKR, HEE&TESE
IRMIK(0. 11% Cr) 3 2R . HiH T Cr WA Cu 2
A 13 B R RIS Bk R b R AR U )L

#1 CurAgCrfl CrAg &4 MEREX L

Table 1 Comparison of properties of Cu-Ag-Cr and CuAg alloy

Yield strength/ M Pa

Elongation/ % Conductivity/ % (IACS)

State Microhardness(HV)  Tensile strength/ MPa
CurAgCr(870 C, 1h) 84.9 -
CuAg(870 C, 1h) 82.5 -
CuAg Cr wire 146 529
CurAg wire 126 395

= = 70. 11
= - 97. 61
527 7.0 92.11
392 8.5 96. 85

B3 CurAgCr &4 480 CHRL 2 h FIHT HAHTESR
Fig. 3 Precipitation phase in Cu-Ag-Cr alloy aged at 480 C for 2 h
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Fig.4 Precipitation phase in Cu-Ag-Cr
alloy aged at 560 C for 6 h

ahn, MRS RS . 4 BT, A
X Cwr0. 1Ag &4, 512 Cur0. 1Ag0. 11Cr &4
e R B ) DR R 3 R A AT Hh B
SR EE RS Cr &4, THY—KS
B CRFF LA SR M AT & &5 25mk . si 7 A&
FAE PR S D) E A5 A5 B PR (Orowan #LH) .
7t Cur0. 1Ag-0. 11Cr &, AE&TREFEMD,
Hr AR R D, A kL 1 22 18] ) B B AH L
2, SRk I EZ LR . B 3 A E F:
BRI S ST AR, S mJE77, 7EATH
PIr1R] B 2 18] 25 i AT, AN 3( o) AT U B A7 45
ks sl iy, A A T R A ]
I, ANTTHIESE T %6 4 A LA B R AL i 75 21 58
B o 5 R SRR AL B AN 7] BT B 265K 7 AN TR LA
FATEEAR Z A R AH B AE S, B Orowan ML BT 5]
AR S 43U Y ) 38 & T H Orow arr Ashby 28 2CH

ﬁ[la, 17] .
—Gb Ty
Toa= 0. 845 770 Tain(5, ) (1)

AP G ONERARRYIARRE, b AR K
RERD, VAREARREAL, MNEEBIm BT
AR BE R, ro RALES X FRZ O FAE, — B ro
=2b.

HT R E 542 - Sl k1 1)
SEYAR rs Z MAFAELL T RRY

rs= TNir/4 (2)
TR I LKL T B B~ 2 BE RS N 5 4T H A AR AR 43

B e RNt r ZIMHISRERN:

= (23 @)Y - /2 (3)

FIA Taylor I M 0] LUK I 5253 D1 8 ) 4 5
B RN S, A4 B Orowan HLAHI 51 A4 R} 5
K Al i 1 Ao, P PAFHIR Ky

AOgx= M Ty, (4)

XFF Cuwr0. 1Ag0. 11Cr &4, HEE&KESE
s>, 5 E 480 CHY Cr 7E Cu 1 HIFEIEE, FEARYE
SCHR[ 18], AT LAHELH 480 CHF% 2 h W #F AR
RFREL = 0.093 5% . B AH S EAR (o T4 F 4k
Taylor 1%t M= 3.06, G= 44.1 GPa, b= 0.255 6
nm, V= 0.35 Hrii%: r= 3.5 n0m, %= 0.093
5%) RN (4) H, AT LAk 15 55 K e koo 2 1 =
AOpr= 95 MPa, 5 Cuwr0. 1Ag & 41 i AR 5R EE 2 1
h 487 MPa. % & [H A5 P & & B AL —
e S Z(E 5P Cr0. 1Ag-0. 11Cr A4
JeE AR 3R FEAE 527 M Pa HLERAHIE .

4 4R

1) 4480 C, 2 h W &4, Cur0. 1Ag
0. 11Cr& & BB A SR IE BRI AC S, A
Hv 117, H5%4 93.99% (IACS), HEBEH
FIEL, BEEERR T 40%, S RIEET 34% .

2) Cur0.1Ag 0. 11Cr A& NS5, A
HREARRFEIEN CR, LL Orowan HLHIHRA, 55
R BRAAE b SE 0 25 SR AHAE .

3) 5 Cuw0. 1Ag & &0, Cuwr0. 1Ag0. 11Cr
B 4R i R I SR DR 32 R LA AT H A

4) FFHI Cur0. 1Ag0. 11Cr A 450 B I8 5
520 MPa, S FH 92. 11% (IACS), FEAH; & XF
i 4 v R I P RE KR
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